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SURGICAL IMAGE TRACKER MOUNTING BASE APPARATUS 
AND METHOD OF USE 



FIELD OF THE INVENTION 
The present invention is a device and method of use for an apparatus used to mount 
an image tracker to a patient during surgery. 

BACKGROUND OF THE INVENTION 
Due to the frequently limited amount of exposure of the spine or interior surgical 
area, spinal implant procedures lend themselves to use of image guidance for surgery. 
Examples of such image guidance systems include the BrainLAB System and the Stealth 
System. The image guidance systems use data from standard CT or MRI scans to build a 
three dimensional image of the patient's spine. This model is then electronically matched to 
the patient's anatomy during surgery, allowing the surgeon, in effect, to see through tissue 
in order to accurately determine the placement of instruments or devices. During the 
operation, sensitive structures such as blood vessels and nerves, which the surgeon wants to 
avoid on the way to the anatomical target, can be visualized. In addition, during the 
operation the surgeon can follow the movements of his or her instruments on the computer 
screen in real time. 

As understood by those skilled in the art, these image guidance systems utilize a 
computer system with a monitor and two cameras that emit infrared signals, thereby 
determining the patient's position in the operating room as well as the position of the surgical 
instruments in relation to the patient's spine. The infrared signals are continuously 
monitored during surgery using an image tracker receiver that is located in the vicinity of the 



surgical site. One method of tracking surgical instruments is to mount a surgical tracking 
receiver directly to a surgical instrument, such as a retractor. One alternative arrangement 
is to mount the image tracker to a mounting base that is temporarily inserted into a bone of 
the patent, near the surgical site. 

Presently available mounting bases for inserting an image tracker temporarily into the 
bone of the patient tend to be unruly and cumbersome. One known base can easily become 
disengaged from its locked position, thereby requiring immediate attention to reestablish the 
proper tracking coordinates. The present invention provides is a mounting base for image 
tracker that addresses the difficulties associated with the currently available mounting 
devices that are inserted into bone. 

SUMMARY OF THE INVENTION 
The present invention comprises a mounting base for an image tracker. The 
mounting base includes a stabilizing screw that is inserted through the base and then into the 
bone. The mounting base interlocks with the stabilizing screw to hold the mounting base in 
a locked configuration. The image tracker is attached to the secured mounting base, thereby 
providing a secure mounting apparatus that can be used in the immediate vicinity of the 
patient's surgical site. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of one embodiment of the present invention; 
Fig. 2 is a second perspective view of the embodiment shown in Fig. 1; 



Fig. 3 is a third perspective view of the embodiment shown in Fig. 1; 
Fig. 4 is a fourth perspective view of the embodiment shown in Fig. 1. 

DETAILED DESCRIPTION OF THE INVENTION 
Referring to Figs. 1-4, one embodiment of the mounting base 10 comprising the 
present invention is shown. The mounting base 10 generally includes a body 12 having a 
first aperture 14 for receiving a securing mechanism 16. As best seen in Fig. 4, mounting 
base 10 further includes a second aperture 15 also for receiving securing mechanism 16. In 
a preferred embodiment, the first aperture 14 is situated along a side face 18 of the body 12 
of base 10. Second aperture 15 penetrates a second surface of body 12, such as the bottom 
surface 19 of the base 10. Securing mechanism 16 may be any type of means for securing 
the base 10 to an object. Preferably, securing mechanism 16 is a bone screw having a 
plurality of threads 20 along the lower portion of its exterior. When a bone screw is used as 
securing mechanism 16, it serves to anchor the base 10 to a bone, such as the pelvis. The 
threads 20 of securing mechanism 1 6 allow securing mechanism 1 6 to be inserted into a bone 
target and rotated until a relatively tight insertion is reached. 

Securing mechanism 1 6 includes a proximal end 22 having means for locking within 
the first aperture 14 of base 10. More particularly, the proximal end 22 of securing 
mechanism 16 includes a head portion 24. Locking means are provided between the head 
portion 24 of securing mechanism 1 6, and the interior surface 28 of first aperture 1 4. By way 
of example and not limitation, the locking means may preferably take the form of tongue and 
groove pairings, a ridge and valley coupling, texturing, protrusions that fit within slotted 



openings, etc. More preferably, the locking means comprises partial concentric threads 26 
on head portion 24 of securing mechanism 16, and discontinuous opposing projections and 
slots 27 within aperture 14. The partial concentric threads 26 interlock and mate with the 
discontinuous opposing projections and slots 27 positioned on the interior surface 28 of first 
aperture 14 when securing mechanism 26 is rotated such that partial concentric threads 26 
line-up with the discontinuous opposing projections and slots 27 positioned on the interior 
surface 28 of first aperture 14. 

In use, a surgeon decides upon a point for locating the base 10, and thus, the image 
tracker T. Image tracker T is typically located at a position situated near the surgical incision 
point on the patient, but spaced apart a sufficient distance such that the base 10 is not too 
close to the incision point so as to interfere with the surgeon's access and motion during 
surgery. The position for the image tracker base 10 is then properly prepared, which may 
typically include sterilization of the point of placement. A securing mechanism 16, such as 
a bone screw, is then threaded through both the first aperture 14 and second aperture 15 of 
the body 12. Subsequently, while the securing mechanism 16 is still threaded through body 
12, the securing mechanism 16 is then inserted into the patient's bone. The securing 
mechanism 16 preferably includes a tool slot or receptacle along its top surface 36 for 
receiving a tool, such as a surgical screwdriver. The securing mechanism 1 6 is tightened into 
the bone so as to provide a relatively tight fit with the bone within which it is inserted. The 
body 1 2 is then interlocked with securing mechanism 1 6 by manipulating or turning the body 
12 such that head portion 24 having a locking means, such as partial concentric threads 26, 
interlocks with the discontinuous opposing projections and slots 27 located on the interior 



surface 28 of first aperture 14. Since head portion 24 preferably includes locking means 
along a limited circumferential area, itinterlocks with the discontinuous opposing projections 
and slots 27 of interior surface 28 in first aperture 14 only when turned such that partial 
concentric threads 26 line up with the discontinuous opposing projections and slots 27 within 
5 aperture 14. 

In a separate aspect of the invention, a projection 30 located on the bottom surface 
19 of base 10 may be used to provide added stability to base 10 during use. More 
specifically, projection 30 may take the form of a pin that serves to prevent rotational 
movement of base 1 0 while base 1 0 is anchored to an object, such as a bone. Projection 30 
10 is preferably laterally offset from securing mechanism 16 and/or second aperture 15. 
Projection 30 may be of various length, and may be detachable and adjustable. 

In a separate aspect of the invention, base 10 may also include an upper support 
structure 40 for receiving the image tracker T. Upper support structure 40 preferably 
includes a permanently mounted post 42 that may be used to detachably attach an image 
1 5 tracker T using an interconnecting rod 44. In the preferred embodiment shown in Figs. 1-4, 
the interconnecting rod 44 is secured to post 42 using tightening screw 46. 

In a separate aspect of the invention, first aperture 14 and second aperture 15 maybe 
positioned along different surfaces of base 10. More particularly, first aperture 14 maybe 
located along the top surface 32 of base 10, while second aperture 15 is located along a side 
20 face 1 8, or bottom surface 19. Alternatively, first aperture 14 may be located along a side 
face 18, and second aperture 15 may also be located on a side face 18. Thus, with this last 
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alternative, when installed, securing mechanism 16 may not pass through either top surface 
32 or bottom surface 19. 

In a separate aspect of the invention, the alignment of first aperture 14 and second 
aperture 15 maybe such that securing mechanism 16 is oriented at an angle 0 relative to the 
side face 18 and bottom surface 19 of body 12. During manufacture of base 10, this 
orientation may be modified so that the angle 0 varies. Various angles 0 may be used to 
provide a series of bases 10 that have different orientations of the securing mechanism 16 
relative to body 12, thereby allowing bases 10 to be used for different body locations and 
different body positions that may be desirable during a given surgical procedure. 

All components of the invention described herein are manufactured of a material 
appropriate for surgical use. For example, the components can be made of stainless steel. 
However, it is to be understood that other types of materials may also be used, such as 
titanium or ceramics. 

While various embodiments of the present invention have been described in detail, 
it is apparent that modifications and adaptations of those embodiments will occur to those 
skilled in the art. However, it is to be expressly understood that such modifications and 
adaptations are within the spirit and scope of the present invention. 



What is claimed is : 

1 . A device for stabilizing an image tracker in a patient's bone during surgery, 
comprising: 

a securing mechanism; 

a mounting base including a first aperture and a second aperture both sized to receive 
said securing mechanism, said first aperture including means for locking said mounting base 
to said securing mechanism; 

wherein said securing mechanism is inserted through said first aperture and said 
second aperture of said mounting base and inserted into the patient's bone for temporarily 
stabilizing the image tracker to a patient. 

2. The device claimed in claim 1, further comprising a stabilizing projection 
positioned on a bottom surface of said mounting base. 

3 . The device as claimed in claim 1 , wherein said means for locking comprises 
a head portion including an interlocking pairing. 

4. The device as claimed in claim 1, wherein said securing mechanism 
comprises a bone screw. 
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ABSTRACT 

A device is presented for temporarily mounting an image tracker to a patient during 
surgery. The device preferably includes a first aperture and a axially-align second aperture. 
The apertures are sized to receive a securing mechanism, such as a bone screw. The bone 
screw preferably includes a head portion that interlocks with the interior surface of the first 
aperture, thereby temporarily interlocking the base to the securing mechanism, and thus, the 
patient. 
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